A transferrin-independent iron uptake activity in Plasmodium falciparum-infected and uninfected erythrocytes.
Non-heme iron is essential for the asexual growth of the human malaria parasite Plasmodium falciparum in mature erythrocytes. Utilization of iron bound to serum transferrin by the parasitized cells has been postulated, but direct evidence for its specific delivery has not been reported. Here we demonstrate that normal levels of transferrin in human serum are not required for intraerythrocytic P. falciparum growth: culture medium immunodepleted 500-1000 fold in human transferrin was capable of supporting parasitemias and rates of invasion comparable to those observed in non-depleted medium. 55Fe bound to transferrin was not taken up by infected cells. A transferrin-independent non-heme iron uptake activity was, however, detected in both infected and uninfected erythrocytes when iron was presented to the cells as 55Fe-NTA or 55Fe-citrate. Although the uptake activity was not parasite specific, the radiolabel was found in association with parasites mechanically released from the infected erythrocytes, indicating that it is delivered to the intracellular organism. Evidence is presented that the transferrin-independent iron uptake activity is time-, temperature- and concentration-dependent, but apparently not energy-dependent.